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Description 

[0001] The present invention relates to a process for 
the introduction of a catalyst into a gas-phase olefin po- 
lymerization reactor, in particular into a fluidized bed re- 
actor. 

[0002] The catalysts used in gas-phase olefin polym- 
erizations are often provided in the solid state. The solid 
catalysts can be kept either in the form of a suspension 
in a liquid hydrocarbon or in the form of a dry powder. 
Now, it has been observed that some solid catalysts 
which are particularly active in polymerization have 
properties which deteriorate when they are kept in sus- 
pension. There therefore appears a need to keep solid 
catalysts in the form of a dry powder. Moreover, many 
catalysts are now manufactured and delivered in this 
form because they can be transported and handled 
more easily. 

[0003] It is known that solid catalysts used in the form 
of a dry powder are generally introduced in this form into 
gas-phase olefin polymerization reactors using in par- 
ticular a gaseous fluid such as a carrier gas, for example 
nitrogen, hydrogen, a gaseous olefin or a mixture of 
these gases. This method of introduction, carried out en- 
tirely in the absence of liquid, is, for example, described 
in French Patent Application FR-2,705,252-A. However, 
it has been observed that this method of introduction can 
cause one or a number of problems characterized in 
particular by the use of large volumes of gaseous fluids 
introduced with the catalyst into the reactor, an insuffi- 
ciently homogeneous dispersion of the catalyst in the 
reactor, an excessive entrainment of the catalyst out of 
the fluidized bed, and the appearance of hot spots, both 
in the fluidized bed and above the bed. These problems 
can arise separately or simultaneously, depending on 
the type of catalyst used, in particular depending on the 
composition or the size of the catalyst. 
[0004] Patent Application of Luxembourg LU-A- 
7991 5 discloses a process for introducing a solid cata- 
lyst into a liquid phase polymerization reactor. The cat- 
alyst in the form of a dry powder is contacted with a liquid 
in two successive settling zones wherein the catalyst 
falls by gravity under the protection of the liquid. Con- 
tacting the catalyst in the form of a dry powder with the 
liquid neither produces any mixing of entrained catalyst 
with the said liquid, nor forms a suspension of the cata- 
lyst in the said liquid. In such a contacting step, the liquid 
is used as a screen for protecting the catalyst, and not 
as a carrier for suspending and transporting the catalyst 
into the polymerization reactor. Once the catalyst falls 
by gravity through the settling zones under the protec- 
tion of the liquid, it is then entrained into the polymeri- 
zation reactor with the help of a liquid stream. The proc- 
ess thus involves relatively large amounts of liquid which 
may affect the catalyst activity. 

[0005] A process has now been found which makes 
it possible to very substantially reduce or even to com- 
pletely avoid the above-mentioned problems. The proc- 



ess has the advantage of being able to make use of cat- 
alysts which are different both in their composition and 
in their size and providing a more universal process 
which makes it possible to use different catalysts in the 

5 same reactor. 

[0006] More particularly, the present invention relates 
to a process for introducing a solid catalyst into a gas- 
phase olefin polymerization reactor through which pass- 
es a gaseous reaction mixture containing at least one 

10 olefin to be polymerized, which process is characterized 
in that it comprises: 

storing under an inert atmosphere the solid catalyst 
in the form of a dry powder in a hopper, 
is - withdrawing under an inert atmosphere from the 
hopper a measured amount of the catalyst in the 
form of a dry powder, 

introducing the measured amount of the catalyst in 
the form of a dry powder and a liquid hydrocarbon 

20 into a mixing chamber, 

mixing the said catalyst with the said liquid hydro- 
carbon in the mixing chamber so as to form in the 
said chamber a suspension of the entrained cata- 
lyst with the said liquid hydrocarbon, and 

25 - introducing the said suspension into the gas-phase 
olefin polymerization reactor. 

[0007] Figure 1 represents histograms relating to the 
non-continuous and periodic introductions with time of 
30 the liquid hydrocarbon and of the measured amount of 
catalyst into the mixing chamber, over a period, for ex- 
ample, of 3 successive cycles. 

[0008] Figure 2 represents histograms relating to the 
continuous introduction of the liquid hydrocarbon and to 
35 the non-continuous and periodic introduction with time 
of the measured amount of catalyst into the mixing 
chamber. 

[0009] Figure 3 diagrammatical ly represents a device 
which can be made use of in the process of the inven- 
40 tion. 

[0010] Figure 4 diagrammatical ly represents the AA 
cross section of the mixing chamber described in Figure 
3 or 5. 

[0011] Figure 5 diagrammatical ly represents another 
45 device which can be made use of in the process of the 
invention. 

[0012] Figures 6, 7, 8 and 9 diagrammatical ry repre- 
sent various gas-phase olefin polymerization installa- 
tions which use a fluidized bed reactor and which make 
so use of the process of the invention for introducing a cat- 
alyst into the reactor. 

[001 3] The solid catalyst can be a catalyst containing 
a transition metal belonging to group IV, V or VI of the 
Periodic Classification of the elements, such as titani- 
55 urn, vanadium, chromium, zirconium or hafnium. It can 
be in particular a catalyst of Ziegler-Natta type contain- 
ing one or a number of transition metals, especially 
those mentioned above, in the halogenated compound 
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form. The catalyst of Ziegler-Natta type may preferably 
be a catalyst comprising a halogenated compound of at 
least one of these transition metals, combined with a 
magnesium compound and optionally a porous support, 
such as silica. 

[0014] The solid catalyst can also be a high-activity 
catalyst of metallocene type, which can be, for example, 
represented by the general formula 

(Cp) m MR x R 1 y 

in which Cp represents a substituted or unsubstituted 
cyclopentadienyl ring, M represents a transition metal 
from group IV, V or VI of the Periodic Classification of 
the elements, such as zirconium, titanium or hafnium, R 
and R\ being identical or different, represent a hydro- 
carbon radical containing from 1 to 20 carbon atoms, a 
halogen atom or another monovalent ligand, m = 1 to 3, 
x = 0 to 3 and y = 0 to 3, provided that the sum of m, x 
and y is equal to the oxidation state of M. Metallocene- 
type catalyst examples are found in EP-0, 129,368, US- 
5,324,800 and EP-0 ,206,794. 

[0015] The solid catalyst can also be a high-activity 
catalyst, represented by a compound containing a 
monocyclopentadienyl heteroatom. Such a catalyst is, 
for example, disclosed in EP-0,41 6,815 and EP- 
0,420,436. 

[0016] The catalysts of Ziegler-Natta type, in particu- 
lar the high-activity catalysts and in particular the cata- 
lysts of metallocene type, are preferably used on a po- 
rous support, such as a refractory oxide, for example 
silica or alumina. 

[0017] These high-activity catalysts are generally 
used in the presence of a cocatalyst such as an alkyla- 
luminium, in particular an aluminoxane. Other cocata- 
lysts can also be trialkylaluminium compounds, ionic ac- 
tivators or compounds which ionize the catalysts, for ex- 
ample boranes. 

[0018] The solid catalyst can also be a high-activity 
catalyst based on a chromium oxide supported on a re- 
fractory oxide, such as silica, and activated by a heat 
treatment. 

[0019] The solid catalyst used in the present invention 
can also have been brought beforehand into contact 
with at least one olefin, such as ethylene or propylene, 
under conditions where the olefin partially or completely 
polymerizes. The catalyst in this case can be used in 
the form of a prepolymer, i.e. a catalyst prepolymerized 
using olefin containing, for example, from 0.01 to 200, 
preferably from 0.1 to 100, g of polyolefin per millimole 
of transition metal. 

[0020] The process comprises the storage of the solid 
catalyst in the form of a dry powder, that is to say a pow- 
der which is substantially free from liquid, containing, for 
example, less than 30% and preferably less than 20% 
or 1 0% by weight of liquid. The catalyst particles can 
have a mean diameter by mass of 20 to 250, preferably 



of 20 to 200 and more especially of 30 to 150 um. 
[0021] The catalyst powder is stored in a hopper un- 
der an inert atmosphere, such as nitrogen. The pres- 
sure, P1, of the hopper is preferably greater than the 
5 pressure, P2, prevailing in the polymerization reactor. 
[0022] The process comprises the withdrawal from 
the hopper of a measured amount of the catalyst in the 
form of a dry powder, under an inert atmosphere. The 
measured amount can range, for each withdrawal, from 

10 1 to 2,000 g of catalyst, in particular from 1 to 500 and 
preferably from 20 to 200 g of catalyst, when it concerns 
a non-prepolymerized catalyst, or alternatively from 20 
to 2,000 and preferably from 50 to 1 ,500 g of catalyst, 
when it concerns a prepolymerized catalyst as de- 

15 scribed above. 

[0023] The withdrawal can be carried out by transfer 
under an inert atmosphere of the catalyst in the form of 
a dry powder from the storage hopper to a zone con- 
nected to the said hopper, either by a pressure differ- 

20 ence between the hopper and the zone or by gravity or 
by both means simultaneously, and by isolation in the 
zone of the measured amount of the catalyst in the form 
of a dry powder. The zone can be essentially composed 
of a chamber isolated by inlet and outlet valves, the inlet 

25 valve being in communication with the storage hopper, 
in particular the bottom of the hopper, and the outlet 
valve with a mixing chamber as described below. The 
zone used for withdrawing the measured amount of cat- 
alyst can atso be essentially composed of a cavity hoi- 

30 towed out in a cylindrical, frustoconical or preferably 
spherical plug of a valve alternately bringing (a) the stor- 
age hopper into communication with the cavity, in order 
to fill the latter with the catalyst powder, and (b) the cav- 
ity thus filled with catalyst into communication with a 

35 mixing chamber as described below, in order to empty 
the cavity and to introduce the measured amount of cat- 
alyst into the said mixing chamber. 
[0024] The process also comprises the introduction of 
the measured amount of the catalyst in the form of a dry 

40 powder into a mixing chamber. The introduction of the 
catalyst can be earned out either by gravity, the catalyst 
charge being allowed to fall into the mixing chamber, or 
by a pressure difference or both means simultaneously, 
for example using a pressurized fluid which drives the 
catalyst from the space where the catalyst has been 
withdrawn and which pushes the catalyst charge into the 
mixing chamber. However, preference is given to intro- 
duction by simple gravity, in particular when the catalyst 
powder is capable of flowing freely. The mixing chamber 

50 has a volume which can be markedly greater than the 
volume of the measured amount of catalyst at rest and 
which can, for example, be from 2 to 100 times, prefer- 
ably from 5 to 50 times, the volume of the measured 
amount of catalyst at rest. 

55 [0025] The process comprises the introduction of a 
liquid hydrocarbon into the mixing chamber. It also com- 
prises mixing in the chamber the catalyst in the form of 
a dry powder with the liquid hydrocarbon so as to form 
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in the said chamber a suspension of the entrained cat- 
alyst with the said liquid hydrocarbon. The main function 
of the introduction of the liquid is preferably to produce 
a mixing of the catalyst with the liquid hydrocarbon, to 
form a suspension of the entrained catalyst with the liq- 
uid hydrocarbon , to entrain and to introduce the suspen- 
sion thus formed into the polymerization reactor and to 
improve the introduction of the catalyst into the reactor. 
The introduction of the liquid hydrocarbon and the mix- 
ing of the catalyst with the liquid hydrocarbon are pref- 
erably carried out so as to keep the catalyst in suspen- 
sion in the chamber and to keep the catalyst entrained 
with the liquid hydrocarbon when it is introduced into the 
reactor, in particular, the liquid hydrocarbon can be in- 
troduced into the chamber so as to create a liquid 
stream, preferably a vortical or cyclonic stream, suitable 
in particular to mix the catalyst with the liquid hydrocar- 
bon, to form a suspension of the entrained catalyst with 
the liquid hydrocarbon, to keep the catalyst in suspen- 
sion and to entrain it with the liquid hydrocarbon into the 
reactor. Such a process has the advantage of not mak- 
ing use of mechanical stirring for forming the suspen- 
sion. Thus, the agitation created by the liquid stream can 
be sufficient to form the suspension and to entrain the 
catalyst with the liquid hydrocarbon into the reactor. 
[0026] The liquid hydrocarbon can be introduced into 
the chamber non-continuously or, preferably, continu- 
ously. 

[0027] In particular, the non-continuous introduction 
of liquid can generally be carried out for a period of time 
at least equal to, or preferably greater than, the period 
of time for introduction of the catalyst charge, for exam- 
ple a period of time from 1 .5 to 20 times, preferably from 
2 to 1 0 times, greater than the period of time for intro- 
duction of the measured amount of catalyst. 
[0028] The non-continuous introduction of liquid and 
that of the measured amount of catalyst can be carried 
out in various ways, for example according to the histo- 
grams A, B and C in Figure 1 which represent, periodi- 
cally with time (over a period of 3 successive cycles, by 
way of example), the introduction of liquid and of catalyst 
into the chamber, the abscissa t representing the time 
and the ordinate Q the flow rates for introduction of liquid 
and of catalyst. Each cycle comprises the discharge of 
the suspension from the chamber and its introduction 
into the reactor (not represented in the histograms). 
Thus, the introduction of catalyst into the chamber can 
be carried out before, after or during the introduction of 
liquid, for example according to the histograms A, B and 
C respectively in Figure 1 . However, it is preferable to 
carry out the introduction of catalyst after, or more par- 
ticularly during, the introduction of liquid. According to 
one of the preferred methods, the introduction of the 
measured amount of catalyst into the chamber can be 
carried out simultaneously with introduction of the liquid 
into the said chamber, or preferably during part of the 
period of time for introduction of the liquid, in particular 
after the beginning of the introduction of the liquid. 



[0029] Thus, according to one of the preferred meth- 
ods, the process can comprise: 

storing under an inert atmosphere the solid catalyst 
s in the form of a dry powder in a hopper, 

withdrawing under an inert atmosphere from the 
said hopper a measured amount of the catalyst in 
the form of a dry powder, 

introducing a liquid hydrocarbon into a mixing 
10 chamber, 

adding the measured amount of the catalyst in the 
form of a dry powder to the liquid hydrocarbon in 
the mixing chamber, 

mixing the said catalyst with the said liquid hydro- 
ps carbon in the mixing chamber as to form in the said 
chamber a suspension of the entrained catalyst with 
the said liquid hydrocarbon, and 
introducing the said suspension into the gas-phase 
olefin polymerization reactor 

20 

[0030] In this case, the storage of the catalyst, the 
withdrawal of the measured amount of catalyst, the in- 
troduction of the liquid into the chamber and the mixing 
of the catalyst with the liquid are carried out in a way 

25 identical to that which has been described above. It is 
in particular preferable that the period of time for intro- 
duction of the liquid should be at least equal to, or pref- 
erably greater than, that for the addition of the catalyst 
to the liquid, for example according to periods of time 

30 which are identical to those described above for the in- 
troductions of catalyst and of liquid into the chamber. 
Moreover, it is preferable to carry out the addition of the 
measured amount of catalyst to the liquid simultaneous- 
ly with introduction of the liquid into the chamber or pref- 

35 erabfy during part of the period of time for introduction 
of the liquid into the chamber, in particular after the be- 
ginning of the introduction of the liquid. 
[0031] It is preferable to introduce the liquid continu- 
ously into the chamber and thus to add the measured 

40 amount of catalyst to the liquid introduced continuously 
into the chamber. 

[0032] Thus, according to another preferred alterna- 
tive form, the process can comprise: 

45 - storing under an inert atmosphere the solid catalyst 
in the form of a dry powder in a hopper, 
withdrawing under an inert atmosphere from the 
hopper a measured amount of the catalyst in the 
form of a dry powder, 

50 - continuously introducing a liquid hydrocarbon into 
a mixing chamber so as to form a continuous stream 
of the liquid hydrocarbon passing through the 
chamber and flowing into the polymerization reac- 
tor, 

55 - adding the measured amount of the catalyst in the 
form of a dry powder to the continuous stream of 
the liquid hydrocarbon in the mixing chamber so as 
to mix the said catalyst with the said liquid hydro- 
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carbon and to form in the said chamber a suspen- 
sion of the said catalyst with the said liquid hydro- 
carbon, and 

introducing the said suspension entrained by the 
continuous stream of the liquid hydrocarbon into the 
gas-phase olefin polymerization reactor. 

[0033] In this case, the storage of the catalyst, the 
withdrawal of the measured amount of catalyst and the 
introduction of the liquid into the chamber, apart from 
the continuous way of introducing it, are carried out in a 
way identical to that which has been described above. 
In particular, it is preferable to introduce, into the cham- 
ber, a continuous vortical or cyclonic stream of liquid to 
which is intermittently added, for example periodical ly, 
the measured amount of the catalyst in the form of a dry 
powder. The addition of the catalyst to the liquid is non- 
continuous, preferably periodic, but each addition can 
be brought sufficiently close to the previous one with 
time, so that a catalyst suspension in the chamber is 
produced semi-continuously or substantially continu- 
ously and so that the catalyst is thus introduced sub- 
stantially continuously into the reactor. The histograms 
D and E in Figure 2 represent a continuous introduction 
of liquid and a non-continuous and periodic introduction 
of catalyst into the chamber (over a period, by way of 
example, of 3 successive cycles), that is to say a non- 
continuous and periodic addition of catalyst to the liquid 
introduced continuously into the chamber, the abscissa 
t representing the time and the ordinate Q the flow rates 
for introduction into or for addition to the chamber of the 
liquid and of the catalyst. The histogram E shows a pre- 
ferred alternative form with respect to D in which each 
catalyst addition can be brought closer with time to the 
previous one with the aim of producing a substantially 
continuous introduction of the catalyst into the reactor. 
[0034] The liquid hydrocarbon is advantageously a 
relatively volatile liquid under the polymerization condi- 
tions in the gas-phase reactor, in particular in a fluidized 
bed. The liquid hydrocarbon is in particular chosen so 
that it can instantaneously or very quickly evaporate as 
soon as it enters into the fluidized bed, in particular into 
the region of the bed where the temperature is substan- 
tially constant and highest. 

[0035] The liquid hydrocarbon can be a liquid which 
is inert with respect to the catalyst, for example at least 
one saturated hydrocarbon, in particular a C 2 to C 8 hy- 
drocarbon, such as one or a number of alkanes or cy- 
cloalkanes, in particular a C 2 to C 8 alkane, preferably a 
C 3 to Cy alkane, for example n-pentane and/or isopen- 
tane. The liquid hydrocarbon can also be at least one 
unsaturated hydrocarbon, for example a C 2 to C 10 hy- 
drocarbon, such as at least one liquid, in particular C 2 
to C 10 , preferably C 3 to C e , olefin or non-conjugated di- 
ene, for example propylene, 1-butene, 1-hexene, 4-me- 
thyl-1-pentene, 1-octene, ethylidenenorbornene, 4-me- 
thyl-1 ,4-hexadiene, 2-methyl-1 ,5-hexadiene or 1 ,4-hex- 
adiene, or alternatively a mixture of one or a number of 



olefins or dienes, in particular C 2 to C 10 olefins or 
dienes, with at least one inert liquid hydrocarbon, such 
as at least the saturated C 2 to C e hydrocarbon. 
[0036] The liquid hydrocarbon can preferably be at 

s least a portion of a liquid obtained by cooling and con- 
densation of at least a part of the gaseous reaction mix- 
ture which passes through the gas-phase olefin polym- 
erization reactor and is returned to the said reactor, and 
which contains in particular the olefinic monomer or 

io monomers to be polymerized, such as the olefins and 
the non-conjugated dienes mentioned above, and op- 
tionally one or a number of saturated hydrocarbons, 
such as the alkanes orcycloalkanes mentioned above, 
and by separation of the cooled gaseous reaction mix- 

15 ture, which is recycled to the said reactor. The liquid hy- 
drocarbon can in particular be that obtained by cooling, 
condensation and separation of the recycled gaseous 
reaction mixture, such as described in Patent Applica- 
tion PCT No. WO 94/28032, published on 8 December 

20 1 994. Part of this liquid can be used as liquid hydrocar- 
bon in the present invention and can advantageously be 
introduced continuously into the mixing chamber as de- 
scribed above. 

[0037] The amount of liquid hydrocarbon introduced 

2S into the chamber is sufficient to suspend the catalyst i. 
e. to form a suspension of the catalyst in the liquid hy- 
drocarbon and preferably to entrain the suspension as 
far as into the polymerization reactor. The chamber and 
the device connecting the chamber to the reactor can 

30 be rinsed using the liquid hydrocarbon at the end of each 
non-continuous introduction of liquid. Generally, the to- 
tal amount of liquid hydrocarbon used per gram of cat- 
alyst (prepolymerized or non-prepolymerized) to be in- 
troduced with the catalyst into the reactor can be from 

35 5 to 1 00 and preferably from 1 0 to 50 cm 3 . 

[0038] The liquid hydrocarbon is introduced into the 
chamber under a pressure P3 greater than the pressure 
P2 existing in the polymerization reactor and preferably 
equal to or less than the pressure P1 existing in the stor- 

40 age hopper. By way of example, P3 can be from 1 .02 to 
2 times, preferably from 1 .03 to 1 .5 times and in partic- 
ular from 1.04 to 1.1 times greater than P2. P1 can be 
from 1.0 to 2.0 times and preferably from 1.02 to 1.2 
times greater than P3. 

45 [0039] The process of the invention also comprises 
the introduction of the suspension into the reactor. Gen- 
erally, the catalyst suspension can be introduced using 
a pipe connecting the chamber to the reactor. During its 
introduction, the catalyst is generally kept entrained with 

so the liquid in order to avoid it settling out between the 
chamber and the reactor. In particular, it has been ob- 
served that the vortical or cyclonic effect produced by 
the introduction of the liquid into the chamber can be 
sufficient to keep the catalyst entrained with the liquid. 

55 in addition, the suspension can be introduced into the 
reactor by gravity or preferably by a pressure difference 
between the chamber and the reactor or alternatively by 
both means at the same time. The pressure P2 in the 
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reactor is generally greater than atmospheric pressure: 
it can range in particular from 0.2 M Pa to 6 M Pa and 
preferably from 1 to 4 MPa (in absolute pressure). In the 
case of an introduction by a pressure difference, the 
pressure in the chamber is greater than the pressure P2 s 
of the reactor: it can be in particular from 1 .01 to 2 times 
and preferably from 1 .05 to 1 .5 times greater than P2. 
The total period of time for producing the catalyst sus- 
pension in the liquid and for carrying out the transfer of 
the suspension from the chamber into the reactor is gen- 10 
erally very short, of the order of a few seconds, for ex- 
ample from 0.5 to 10 and preferably from 0.5 to 5 sec- 
onds. 

[0040] A gas-phase polymerization reactor generally 
contains an agitated and/or preferably f luidized bed, the is 
bed being composed essentially of particles of catalyst 
and of polymer in the course of formation. The catalyst 
suspension is preferably introduced directly into the 
bed. In the preferred case of a f luidized bed reactor 
which generally comprises a vertical cylinder equipped so 
at its base with a f luidization grid, the catalyst suspen- 
sion is directly introduced into the f luidized bed, that is 
to say at a point located above the fiuidization grid and 
below the top of the bed. It is preferable to introduce the 
suspension into the region of the bed where the temper- 25 
ature is substantially constant and highest and in partic- 
ular into the lower half of the bed, for example into the 
region beginning at 0.7 m and preferably at 1 m above 
the fiuidization grid and extending up to half the height 
of the bed. 3° 
[0041] The catalyst suspension can be introduced us- 
ing a pipe connecting the chamber to the reactor. The 
pipe can emerge on the internal wall of the reactor or 
even enter inside the reactor, that is to say preferably 
inside the bed. At the place where the pipe emerges or 35 
enters into the reactor, it can be directed downwards and 
form with a vertical plane and in particular with the ver- 
tical wall of the reactor an angle of 1 0 to 80° and pref- 
erably of 20 to 70°. The pipe can have an internal diam- 
eter ranging from 5 to 30 and preferably from 1 0 to 25 40 
mm. 

[0042] The pipe can be equipped with at least one 
valve located close to the reactor in order to isolate the 
chamber from the reactor, in particular for reasons of 
safety and to avoid material rising up from the bed inside 45 
the pipe during the non-continuous steps where the sus- 
pension is not introduced into the reactor. 
[0043] The pipe can also be equipped with a valve lo- 
cated close to the outlet of the chamber, in particular 
when the liquid is introduced non-continuously into the so 
chamber. In this case, this valve can be opened before 
or after or even simultaneously with the beginning of the 
introduction of the liquid hydrocarbon into the chamber, 
so as to bring the chamber into communication with the 
reactor, and can be closed before or after or even simul- 55 
taneously with the end of the introduction of the liquid 
hydrocarbon into the chamber, so as to isolate the 
chamber from the reactor. An alternative form can con- 



sist in opening the valve simultaneously with the begin- 
ning of the introduction of the liquid hydrocarbon into the 
chamber and in closing it simultaneously with the end 
of this introduction. An alternative form which is pre- 
ferred can consist in opening the valve after the begin- 
ning of the introduction of the liquid hydrocarbon, so that 
at least the bottom of the chamber is filled with liquid 
and so that the catalyst is easily suspended therein, and 
then in closing the valve before the end of the introduc- 
tion of liquid, so as to keep a liquid heel in the chamber 
for the following cycle. Another alternative form which is 
also preferred can consist in opening the valve before 
the beginning of the introduction of the liquid hydrocar- 
bon and in closing it before the end of this introduction. 
In the case of a continuous introduction of the liquid hy- 
drocarbon into the chamber, the valve is not necessary 
or can be left constantly open. In this case, a continuous 
stream of the liquid hydrocarbon passes through the 
chamber and flows into the reactor, while the measured 
amounts of catalyst are intermittently or semi-continu- 
ously added to the continuous stream passing into the 
chamber. 

[0044] It was observed that, by thus making use of the 
process of the present invention, the problems posed 
by the introduction of solid catalyst in the form of a dry 
powder in the absence of liquid were solved. In particu- 
lar, it was observed that the catalyst could be easily sus- 
pended in the liquid hydrocarbon and introduced into the 
reactor and that carrying out both of these operations in 
the same process did not prejudice the good dispersion 
of the catalyst in the reactor and in particular in the bed 
where the polymerization takes place. It was thus ob- 
served that this process did not require making use of 
a large amount of liquid. 

[0045] Figure 3 diagrammatical ty represents a device 
which can be made use of in the process of the inven- 
tion. It shows a storage hopper (1 ) for the solid catalyst 
in the form of a dry powder, which hopper is supplied 
with solid catalyst via a line (2) equipped with a valve 
(3) and with an inert gas, such as nitrogen, via a line (4) 
equipped with a valve (5). The base of the hopper (1) is 
in communication with a zone (6) composed of a cavity 
hollowed out in a spherical plug of a valve, which cavity 
makes it possible to withdraw a predetermined volume 
of catalyst stored in the hopper (1 ), to isolate this volume 
of catalyst from the hopper (1) and to deliver it into a 
mixing chamber (7) via a line (8). The chamber (7) is 
composed essentially of a vertical cylindrical part closed 
at its top, where the line (8) emerges, and terminated by 
a conical bottom (9), the lower end of which is in com- 
munication with a gas-phase polymerization reactor 
(10) via a pipe (11). The pipe (11) is equipped with a 
valve (12) close to the bottom (9) of the chamber and 
with a pair of valves (13) close to the reactor (10). Aline 
(14) for introduction of a liquid hydrocarbon, equipped 
with a valve (15), emerges in the upper part of the cham- 
ber (7). 

[0046] Figure 4 diagrammatically represents the AA 
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cross section of the chamber (7) described in Figures 3 
and 5. The line (14) emerges tangentially to the vertical 
wail of the chamber (7), so as to create a vortical or cy- 
clonic stream capable of suspending the solid catalyst 
in the liquid hydrocarbon. 

[0047] Figure 5 diagrammatically represents another 
device which can be made use of in the process of the 
invention. It shows the same components with the same 
references as those described in Figure 3, except for 
the fact that the pipe (11) does not have a valve (12) but 
has an elbow which forms an angle of 90° and which 
has a small radius. This device can in particular be used 
when the liquid hydrocarbon is introduced continuously 
into the chamber (7) via the line (14). 
[0048] Figure 6 diagrammatically represents a gas- 
phase olefin polymerization installation which uses a flu- 
idized bed reactor (1 0) and the device for introduction 
of catalyst represented in Figure 3 with the same com- 
ponents and the same references. The reactor (10) is 
composed essentially of a vertical cylinder containing a 
fiuidization grid (17) at its base and of a hemispherical 
bottom (18) and, in its upper part, of a tranquillization 
zone (19) terminated by a hemispherical top (20). The 
reactor (1 0) contains a f luidized bed (21 ). A line (22) for 
recycling the gaseous reaction mixture passing through 
the bed (21 ) leaves via the top (20) of the reactor in order 
to return to the bottom (18) of the reactor. The line (22) 
successively contains, in the direction of flow of the re- 
cycled gaseous reaction mixture, a cyclone (23) which 
makes it possible to stop the fine particles entrained with 
the gaseous reaction mixture out of the bed (21 ), a first 
heat exchanger (24), a compressor (25) and a second 
heat exchanger (26). The balance of fresh gas consti- 
tuting the gaseous reaction mixture is introduced via the 
line (27) emerging into the line (22). A line (28) makes 
it possible to discharge the polymer manufactured in the 
reactor (10). 

[0049] Figure 7 diagrammatically represents another 
gas-phase olefin polymerization installation which uses 
the device for introduction of catalyst as represented in 
Figure 3 with the same components and the same ref- 
erences. The polymerization installation is identical to 
that represented in Figure 6 with the same references, 
except for the fact that the line (22) for recycling the gas- 
eous reaction mixture comprises, after the second heat 
exchanger (26), a gas/liquid separator (29), such as that 
described in Patent Application PCT No. WO 94/28032, 
containing, in the upper part, the start of a line (30) which 
makes it possible to recycle the gaseous reaction mix- 
ture directly to the bottom (1 8) of the reactor under the 
fiuidization grid (1 7) and, in the lower part, the start of a 
line (31 ) equipped with a pump (32) which makes it pos- 
sible for the liquid separated from the gaseous reaction 
mixture to be conveyed directly into the bed (21 ), in par- 
ticular into the region of the bed where the temperature 
is substantially constant and highest. A line (14) 
equipped with a valve (33) leaves from the portion of the 
line (31) located after the pump (32), which line (14) 



makes it possible to withdraw a part of the liquid which 
is conveyed into the chamber (7) of the device for intro- 
duction of the catalyst. This installation is particularly ad- 
vantageous when it operates according to the process 
5 described in WO 94/28032, that is to say when the gas- 
eous reaction mixture is cooled in the heat exchanger 
(26) below its dew point, so as to form a mixture of gas 
and of liquid, and when the gas is separated from the 
liquid in the separator (29). This installation is in addition 
10 particularly useful when it is used in combination with 
the process for introduction of catalyst according to the 
present invention, operating in particular with a portion 
of the liquid separated from the gas in the separator (29). 
This portion of the liquid is introduced continuously into 
15 the mixing chamber (7), so as to form a continuous 
stream passing through the chamber (7) as far as into 
the reactor (1 0) via the pipe (1 1 ) and so as to add meas- 
ured amounts of catalyst to this stream in the chamber 
in order to form a catalyst suspension entrained with the 
stream into the reactor (10) via the pipe (11). 
[0050] Figure 8 diagrammatically represents an alter- 
native form of the polymerization installation as repre- 
sented in Figure 7 with the same components and the 
same references but arranged differently. The line (22) 
for recycling the gaseous reaction mixture comprises, 
after the first heat exchanger (24), the second exchang- 
er (26) and then, subsequently, the gas/liquid separator 
(29). A line (30) equipped with the compressor (25) 
leaves via the top of the separator (29), which line (30) 
recycles the gaseous reaction mixture separated from 
the liquid directly to the bottom (1 8) of the reactor under 
the fiuidization grid (17). A line (31) equipped with a 
pump (32) leaves from the bottom of the separator (29), 
which line (31) conveys the liquid separated from the 
gas directly into the bed (21 ), in particular into the region 
of the bed where the temperature is substantially con- 
stant and highest. A line (14) equipped with a valve (33) 
leaves from the portion of the line (31) located after the 
pump (32), which line (14) makes it possible to withdraw 
a part of the liquid which is conveyed into the chamber 
(7) of the device for introduction of the catalyst. This in- 
stallation is particularly advantageous when it operates 
according to the process described in WO 94/28032, in 
particular as described above for Figure 7. This instal- 
lation is also particularly useful when it is used in com- 
bination with the process for introduction of catalyst ac- 
cording to the present invention, in particular as de- 
scribed above for Figure 7. 

[0051] Figure 9 diagrammatically represents another 
alternative form of the polymerization installation as rep- 
resented in Figure 7 with the same components and the 
same references but arranged differently. The line (22) 
for recycling the gaseous reaction mixture comprises, 
after the first heat exchanger (24), the gas/liquid sepa- 
rator (29). A line (30) equipped with the compressor (25) 
and then with the second heat exchanger (26) leaves 
via the top of the separator (29), which line recycles the 
gaseous reaction mixture separated from the liquid di- 
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rectly to the bottom (18) of the reactor under the fluidi- 
zation grid (17). A line (31) equipped with a pump (32) 
leaves from the bottom of the separator (29), which line 

(31) conveys the liquid separated from the gas directly 
into the bed (21 ), in particular into the region of the bed 
where the temperature is substantially constant and 
highest. A line (1 4) equipped with a valve (33) leaves 
from the portion of the line (31) located after the pump 

(32) , which line (14) makes it possible to withdraw a part 
of the liquid which is conveyed into the chamber (7) of 
the device for introduction of the catalyst. This installa- 
tion is particularly advantageous when it operates ac- 
cording to the process described in WO 94/28032, in 
particular as described above for Figure 7, except for 
the fact that the first exchanger (24) cools the gaseous 
reaction mixture below its dew point. This installation is 
also particularly useful when it is used in combination 
with the process for introduction of catalyst according to 
the present invention, in particular as described above 
for Figure 7. 

[0052] The process for introduction of catalyst accord- 
ing to the present invention is very particularly suitable 
for the continuous gas-phase polymerization of one or 
a number of olefins, optionally as a mixture with a diene, 
in particular in a fluidized bed reactor, under an (abso- 
lute) pressure P2 ranging from 0.2 to 6 M Pa and pref- 
erably from 1 to 4 MPa. The polymerization temperature 
and in particular the temperature of the fluidized bed can 
be kept at a value ranging from 30 to 130°C and prefer- 
ably from 50 to 1 1 0°C. A gaseous reaction mixture pass- 
es through the reactor with an ascending velocity which 
can range from 0.3 to 0.9 m/s and preferably from 0.4 
to 0.8 m/s. The gaseous reaction mixture can contain 
one or a number of olefins, in particular C 2 to C 10 and 
preferably C 2 to C e olefins, optionally with a non-conju- 
gated diene, for example ethylene or propylene, or a 
mixture of ethylene with at least one C 3 -to C 10 and pref- 
erably C 3 to C e olefin, for example propylene, 1 -butene, 
1 -hexene, 4-methyl-1 -pentene or 1 -octene, and/or alter- 
natively with at least one diene, for example a non-con- 
jugated diene such as ethylidenenorbomene, 4-methyl- 
1 ,4-hexadiene, 2-methyl-1 ,5-hexadiene or 1 ,4-hexadi- 
ene. It can also contain hydrogen and/or at least one 
inert gas such as nitrogen or an alkane or cycloalkane, 
for example a C 2 to C 8 alkane or cycloalkane. The po- 
lymerization process can in particular be carried out ac- 
cording to the process described in Patent Application 
PCT No. WO 94/28032. 

[0053] The polymerization process which uses the 
process for introduction of catalyst according to the in- 
vention is very particularly suitable for manufacturing 
polyolefins in the powder form, in particular linear low 
density or high density polyethylene, with a density 
ranging for example from 0.87 to 0.97, or polypropylene, 
or copolymers of propylene with ethylene and/or C 4 to 
C 8 olefins, or elastomeric copolymers of propylene with 
ethylene and optionally at least one non-conjugated di- 
ene with a density ranging, for example, from 0.85 to 



0.87. 

[0054] The following example illustrates the present 
invention. 

5 Example 1 

[0055] The process is carried out with an installation 
such as that represented in Figure 6, in which ethylene 
is copolymerized with 1 -butene in the gas phase. The 

10 gaseous reaction mixture moving in the reactor (10) 
contains ethylene, 1 -butene, hydrogen, nitrogen, 
ethane, n-pentane and isopentane under a total pres- 
sure of 2 MPa and at an ascending velocity of 0.55 m/ 
s. The polymerization temperature in the fluidized bed 

is is 93°C. A catalyst based on titanium, magnesium and 
chlorine is used, as described in Example 1 of Patent 
Application FR-2, 706,467. The catalyst is stored in the 
hopper (1 ) in the form of a dry powder composed of par- 
ticles having a mean diameter by mass of 45 urn and 

20 kept under a nitrogen atmosphere under a pressure of 
2.7 MPa. The pair of valves (13) remains constantly 
open. At the start of the cycle of operations for introduc- 
ing the catalyst into the reactor, the valves (12) and (1 5) 
are closed. The valve (12) is first of all opened and then 

25 the valve (15) is opened immediately afterwards, allow- 
ing a 0.8 litre liquid mixture of n-pentane and of isopen- 
tane to enter into the chamber (7) under a pressure of 
2.5 MPa. Immediately after opening the valve (15), 40 
g of the catalyst, withdrawn from the hopper (1), are tn- 

30 troduced via the measuring zone (6), are suspended in 
the liquid mixture and are entrained in the form of a sus- 
pension via the pipe (11) with an internal diameter of 14 
mm. 

[0056] The valve (12) and then the valve (15) are then 
35 closed. The total period of time for suspending the cat- 
alyst and for introducing it into the reactor is 2 seconds. 
The cycle of the operations for introduction of the cata- 
lyst is completed and a new cycle is ready to be carried 
out. Under these conditions, it is observed that the en- 
40 trainment of the fine particles out of the fluidized bed is 
low and that the polymerization takes place satisfacto- 
rily. 



45 Claims 

1 . Process for introducing a solid catalyst into a gas- 
phase olefin polymerization reactor through which 
passes a gaseous reaction mixture containing at 
50 least one olefin to be polymerized, characterized 
in that it comprises: 

storing under an inert atmosphere the solid cat- 
alyst in the form of a dry powder in a hopper, 
55 - withdrawing under an inert atmosphere from 
the hopper a measured amount of the catalyst 
in the form of a dry powder, 
introducing the measured amount of the cata- 



8 



15 



EP 0 776 691 B1 



16 



lyst in the form of a dry powder and a liquid hy- 
drocarbon into a mixing chamber, 
mixing the said catalyst with the said liquid hy- 
drocarbon in the mixing chamber so as to form 
in the said chamber a suspension of the en- 
trained catalyst with the said liquid hydrocar- 
bon, and 

introducing the said suspension into the gas- 
phase olefin polymerization reactor. 

2. Process for introducing a solid catalyst into a gas- 
phase olefin polymerization reactor through which 
passes a gaseous reaction mixture containing at 
least one olefin to be polymerized, characterized 
in that it comprises: 

storing under an inert atmosphere the solid cat- 
alyst in the form of a dry powder in a hopper, 
withdrawing under an inert atmosphere from 
the hopper a measured amount of the catalyst 
in the form of a powder, 
continuously introducing a liquid hydrocarbon 
into a mixing chamber so as to form a continu- 
ous stream of the liquid hydrocarbon passing 
through the chamber and flowing into the po- 
lymerization reactor, 

adding the measured amount of the catalyst in 
the form of a powder to the continuous stream 
of the liquid hydrocarbon in the mixing chamber 
so as to mix the said catalyst with the said liquid 
hydrocarbon and to form in the said chamber a 
suspension of the said catalyst with the said liq- 
uid hydrocarbon, and 

introducing the said suspension entrained by 
the continuous stream of the liquid hydrocarbon 
into the gas-phase olefin polymerization reac- 
tor. 

3. Process according to Claim 1 or 2, characterized 
in that the catalyst contains a transition metal be- 
longing to group IV, V or VI of the Periodic Classifi- 
cation of the elements. 

4. Process according to any one of Claims 1 to 3, char- 
acterized in that the introduction of the liquid hy- 
drocarbon into the mixing chamber is such that a 
vortical or cyclonic stream is formed in the chamber. 

5. Process according to any one of Claims 1 to 4, char- 
acterized in that the liquid hydrocarbon is a liquid 
which is volatile under the polymerization condi- 
tions in the gas-phase polymerization reactor. 

6. Process according to any one of Claims 1 to 5, char- 
acterized in that the liquid hydrocarbon is at least 
one saturated C 2 to C 8 hydrocarbon or at least one 
liquid C 2 to C 10 olefin or non-conjugated diene or a 
mixture of one or a number of C 2 to C 10 olefins or 



dienes with at least one saturated C 2 to C 8 hydro- 
carbon. 

7. Process according to any one of Claims 1 to 6, char- 
s acterized in that the liquid hydrocarbon is at least 

a portion of a liquid obtained by cooling and con- 
densation of at least a part of the gaseous reaction 
mixture which passes through the polymerization 
reactor and is returned to the gas-phase olefin po- 
10 lymerization reactor.and by separation of the cooled 
gaseous reaction stream which is recycled to the 
said reactor. 

8. Process according to any one of Claims 1 to 7, char- 
ts acterized In that the liquid hydrocarbon is intro- 
duced into the mixing chamber under a pressure 
greater than that existing in the polymerization re- 
actor. 

20 9. Process according to any one of Claims 1 to 8, char- 
acterized In that the liquid hydrocarbon is intro- 
duced into the mixing chamber under a pressure 
less than or equal to that existing in the storage hop- 
per for the catalyst. 

25 

10. Process according to any one of Claims 1 to 9, char- 
acterized in that the gas-phase olefin polymeriza- 
tion reactor is a f luidized bed reactor and in that the 
catalyst suspension is introduced directly into the 
30 bed. 



Patentansp ruche 

35 1 . Verfahren zum Einfuhren eines festen Katalysators 
in einen Gasphasen-Olefinpolymerisationsreaktor, 
durch den ein gasformiges Reaktionsgemisch, das 
mindestens ein zu polymerisierendes Olefin ent- 
halt, geleitet wird, dadurch gekennzeichnet, dass 

40 es umfasst: 

Lagem des festen Katalysators in Form eines 
trockenen Pulvers unter einer Inertatmosphare 
in einem VorratsgefaB, 
45 - Abziehen einer abgemessenen Menge des Ka- 
talysators in Form eines trockenen Pulvers un- 
ter einer Inertatmosphare aus dem Vorratsge- 
faB, 

Einfuhren der abgemessenen Menge an Kata- 
so lysator in Form eines trockenen Pulvers und ei- 

nes flussigen Kohlenwasserstoffs in eine 
Mischkammer, 

Mischen des Katalysators mit dem flussigen 
Kohlenwasserstoff in der Mischkammer, so 
55 dass sich in der Kammer eine Suspension des 

mit dem flussigen Kohlenwasserstoff mitgeris- 
senen Katalysators bildet und 
Einfuhren der Suspension in den Gasphasen- 
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Olefinpolymerisationsreaktor. 

2. Verfahren zum Einfuhren eines festen Katalysators 
in einen Gasphasen-Olefinpolymerisationsreaktor, 
durch den ein gasformiges Reaktionsgemisch, das s 
mindestens ein zu polymerisierendes Olefin ent- 
halt, gelertet wird, dadurch gekennzeichnet, dass 

es umfasst: 

Lagern des festen Katalysators in Form eines 10 
trockenen Pulvers unter einer Inertatmosphare 
in einem VorratsgefaB, 

Abziehen einer abgemessenen Menge des Ka- 
talysators in Form eines Pulvers unter einer In- 
ertatmosphare aus dem VorratsgefaB, 15 
kontinuierliches Einfuhren eines flussigen Koh- 
lenwasserstoffs in eine Mischkammer, unter 
Bildung eines kontinuierlichen Stroms des flus- 
sigen Kohlenwasserstoffs, der durch die Kam- 
mer geleitet wird und in den Polymerisations re- 20 
aktor stromt, 

Zugeben einer abgemessenen Menge des Ka- 
talysators in Form eines Pulvers zu dem konti- 
nuierlichen Strom des flussigen Kohlenwasser- 
stoffs in der Mischkammer, urn den Katalysator 25 
mit dem flussigen Kohlenwasserstoff zu vermi- 
schen und um in der Kammer eine Suspension 
des Katalysators mit dem flussigen Kohlenwas- 
serstoff zu bilden, und 

Einfuhren der Suspension, die durch den kon- 30 
tinuierlichen Strom des flussigen Kohlenwas- 
serstoffs mitgerissen wird, in den Gasphasen- 
Olefinpolymerisationsreaktor. 

3. Verfahren nach Anspruch 1 oder 2, dadurch ge- 35 
kennzeichnet, dass der Katalysator ein Uber- 
gangsmetall, das zur Gruppe IV, V oder VI des Pe- 
riodensystems der Elemente gehort, enthalt. 

4. Verfahren nach einem der Anspruche 1 bis 3, da- *o 
durch gekennzeichnet dass die Einfuhrung des 
flussigen Kohlenwasserstoffs in die Mischkammer 
derart erfolgt, dass ein Wirbeloder Zyklon-Strom in 

der Kammer gebildet wird. 

45 

5. Verfahren nach einem der Anspruche 1 bis 4, da- 
durch gekennzeichnet, dass derflussige Kohlen- 
wasserstoff eine Flussigkeit ist, die unter den Poiy- 
merisationsbedingungen in dem Gasphasen-Poly- 
merisationsreaktor f luchtig ist. so 

6. Verfahren nach einem der Anspruche 1 bis 5, da- 
durch gekennzeichnet, dass derflussige Kohlen- 
wasserstoff mindestens ein gesattigter C 2 - bis C 8 - 
Kohlenwasserstoff oder mindestens ein flussiges ss 
C 2 - bis C 10 -Olefin odernichtkonjugiertes Dien oder 

ein Gemisch von einem oder einer Vielzahl von C 2 - 
bis C 10 -Olefinen oder Dienen mit mindestens einem 



gesattigten C 2 - bis C Q -Kohlenwasserstoff ist. 

7. Verfahren nach einem der Anspruche 1 bis 6, da- 
durch gekennzeichnet, dass der flussige Kohlen- 
wasserstoff mindestens ein Teil einer Flussigkeit ist, 
die durch Kuhlen und Kondensation von minde- 
stens einem Teil des gasformigen Reaktionsgemi- 
sches, das durch den Polymerisationsreaktor gelei- 
tet und zu dem Gasphasen-Olefinpolymerisations- 
reaktor zuruckgefuhrt wird und durch Abtrennung 
des abgekuhlten gasformigen Reaktionsstroms, 
der zu dem Reaktor zuruckgefuhrt wird, erhalten 
wird. 

8. Verfahren nach einem der Anspruche 1 bis 7, da- 
durch gekennzeichnet, dass derflussige Kohlen- 
wasserstoff in die Mischkammer unter einem Druck 
eingefuhrt wird, der groBer als jener ist, der in dem 
Polymerisationsreaktor vorliegt. 

9. Verfahren nach einem der Anspruche 1 bis 8, da- 
durch gekennzeichnet, dass der flussige Kohlen- 
wasserstoff in die Mischkammer unter einem Druck 
eingefuhrt wird, der geringer als oder gleich jenem 
ist, der in dem VorratsgefaB fur den Katalysator vor- 
liegt. 

10. Verfahren nach einem der Anspruche 1 bis 9, da- 
durch gekennzeichnet, dass derGasphasen-Ole- 
finpolymerisationsreaktor ein Wirbelschichtreaktor 
ist und dadurch, dass die Katalysatorsuspension di- 
re kt in das Bett eingefuhrt wird. 



Revendications 

1 . Procede pour introduire un catalyseur solide dans 
un reacteur de polymerisation d'olefines en phase 
gazeuse a travers lequel passe un melange reac- 
tionnel gazeux contenant au moins une define de- 
vant etre polymerisee, caracterlse en ce qu'il 
comprend : 

le stockage sous une atmosphere Inerte du ca- 
talyseur solide sous la forme d'une poudre se- 
che dans une tremie, 

le soutirage sous une atmosphere inerte depuis 
la tremie d'une quantite mesuree du catalyseur 
sous la forme d'une poudre seche, 
I'introduction de la quantite mesuree du cataly- 
seur sous la forme d'une poudre seche et d'un 
hydrocarbure liquide dans une chambre de me- 
lange, 

le melange dudit catalyseur avec ledit hydro- 
carbure liquide dans la chambre de melange de 
facon a former dans ladite chambre une sus- 
pension du catalyseur entraine avec ledit hy- 
drocarbure liquide, et 
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1'introduction de ladite suspension dans le reac- 
teur de polymerisation d'olefines en phase ga- 
zeuse. 

2. Procede pour introduire un catalyseur solide dans 
un reacteur de polymerisation d'olefines en phase 
gazeuse a travers lequel passe un melange reac- 
tionnel gazeux contenant au moins une olefine de- 
vant etre polymerisee, caracterise en ce qu'i) 
comprend : 

le stockage sous une atmosphere inerte du ca- 
talyseur solide sous la forme d'une poudre se- 
che dans une tremie, 

le soutirage sous une atmosphere inerte depuis 
ladite tr6mie d'une quantite mesuree du cataly- 
seur sous la forme d'une poudre seche, 
('introduction en continu d'un hydrocarbure li- 
quide dans une chambre de melange de facon 
a former un courant continu de I'hydrocarbure 
liquide traversant la chambre et s'ecoulant 
dans le reacteur de polymerisation, 
('addition de la quantite mesuree du catalyseur 
sous la forme d'une poudre au courant continu 
de I'hydrocarbure liquide dans la chambre de 
melange de facon a melanger ledit catalyseur 
avec ledit hydrocarbure liquide et a former dans 
ladite chambre une suspension dudit cataly- 
seur avec ledit hydrocarbure liquide, et 
I'introduction de ladite suspension entraTnee 
par le courant continu de I'hydrocarbure liquide 
dans le reacteur de polymerisation d'olefines 
en phase gazeuse. 

3. Procede selon la revendtcation 1 ou 2, caracterise 
en ce que le catalyseur contient un metal de tran- 
sition appartenant au Groupe IV, V ou VI de la Clas- 
sification Periodique des Elements. 

4. Procede selon i'une quelconque des revendications 
1 a 3, caracterise en ce que I'introduction de I'hy- 
drocarbure liquide dans la chambre de melange est 
telle qu'un courant tourbillonnaire ou cyclonique so it 
forme dans la chambre. 

5. Procede selon i'une quelconque des revendications 
1 a 4, caracterise en ce que I'hydrocarbure liquide 
est un liquide qui est volatil dans les conditions de 
polymerisation dans le reacteur de polymerisation 
en phase gazeuse. 

6. Procede selon I'une quelconque des revendications 
1 a 5, caracterise en ce que I'hydrocarbure liquide 
est au moins un hydrocarbure en C 2 a C 8 sature ou 
au moins un diene non conjugue ou une olefine li- 
quide en C 2 & C 10 ou un melange d'un ou ptusieurs 
dienes ou olefines en C 2 a C 10 avec au moins un 
hydrocarbure sature en C 2 & C 8 . 



7. Procede selon I'une quelconque des revendications 
1 a 6, caracterise en ce que I'hydrocarbure liquide 
est au moins une partie d'un liquide obtenu par re- 
froidissement et condensation d'au moins une par- 

5 tie du melange reactionnel gazeux qui traverse le 
reacteur de polymerisation et est renvoye vers le 
reacteur de polymerisation d'olefines en phase ga- 
zeuse, et par separation du courant reactionnel ga- 
zeux refroidi qui est recycle vers ledit reacteur. 

w 

8. Procede selon I'une quelconque des revendications 
1 a 7, caracterise en ce que P hydrocarbure liquide 
est introduit dans la chambre de melange sous une 
pression superieure a celle existant dans le reac- 
ts teur de polymerisation. 

9. Procede selon I'une quelconque des revendications 
1 a 8, caracterise en ce que I'hydrocarbure liquide 
est introduit dans la chambre de melange sous une 

20 pression inferieure ou egale a celle existant dans la 
tremie de stockage pour le catalyseur. 

10. Procede selon I'une quelconque des revendications 
1 a 9, caracterise en ce que le reacteur de poly- 
ps me>isation d'olefines en phase gazeuse est un 

reacteur a lit f luidise et en ce que la suspension de 
catalyseur est introduite directement dans le lit. 
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